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Figure 1. Aggregate radiological CMC1 scores (RTCMC) in relation to quartiles
of HYP*.
was also a trend towards a negative association between HYP°
and proximal interphalangeal (PIP) joint scores.
Conclusions: Hand joint mobility, deﬁned by passive dorsiﬂexion
of the MCP joints (HYP°) is more prevalent in females and on
the left side. It was associated with more severe OA in the CMC1
joints in this elderly population. The reasons for this relationship
are not known but likely explanations involve ligament laxity
and CMC1 joint stability. We propose that the slight left side
predominance of radiographic OA in the CMC1 joints observed
in many prevalence studies may be explained by increased left
side laxity.
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Purpose: Intra-articular fractures often portend post-traumatic
OA (PTOA), but the link to the severity of the initial joint in-
jury is poorly understood. To clarify this relationship, studies
must be conducted in which patient cohorts are reasonably
stratiﬁed, treated uniformly, and large enough to yield statisti-
cally robust ﬁndings. Stratifying patient cohorts requires objective
techniques to index the initial joint trauma A recently introduced
CT-based method provides objective quantiﬁcation of articular
fracture severity, an indirect index of the mechanical insult to car-
tilage in these fractures. However, translating these methods to
multi-center clinical use will require reduced processing time (the
existing technique requires 8-10 hours/case) and more complete
automation (existing methods require vetting by a skilled ana-
lyst). An expedited technique for quantifying joint injury severity
has been developed, based upon textural image analysis, and it
is suitable for broad clinical use.
Methods: CT studies were obtained from twenty tibial plafond
fracture cases. Fracture energies (the established fracture sever-
ity metric, which measures the energy absorbed in a joint injury)
were calculated from CT scans based on the inter-fragmentary
bone surface areas for each patient, using existing bone seg-
mentation methods. In lieu of delineating bone margins, a new
expedited method was developed that quantiﬁes “disorder” in a
given CT slice, using texture analysis based on the gray level
co-occurrence matrix (GLCM). The GLCM indexes the spatial
homogeneity of image intensities, a textural feature that is dis-
Figure 1. Axial CT slices taken from a fractured and intact contralateral limb,
illustrating the disorder following a fracture. Heterogeneity values (H) are showb
for these two slices.
rupted to differing degrees depending upon the fracture severity.
GLCMs were automatically constructed (slice-by-slice) for both
the intact and fractured tibias. Next, using statistical methods,
the GLCMs were reduced to a single spatial heterogeneity scalar
(Figure 1).
For a given fracture case, the expedited fracture severity metric
was then calculated by summing the differences in heterogeneity
between the intact and fractured limbs, over comparable lengths
of the distal tibia. The agreement between this expedited metric
and the existing (validated) fracture severity metric was assessed
using linear regression.
Results: The expedited technique reduced the time required to
obtain an objective assessment of the mechanical insult to the
joint to roughly 10 minutes, while maintaining excellent agree-
ment (linear regression R 2 = 0.80) with the formal fracture
energy metric (Figure 2).
Figure 2. Heterogeneity identiﬁes discontinuity (i.e. comminution) along the tibia,
similar to that of measured fracture energy.
Importantly, the expedited technique requires no intervention or
vetting by a skilled human analyst, therefore making it suitable
for incorporation into conventional CT scanning workstations.
Conclusions: A new CT-based technique was developed to
objectively quantify joint injury severity in an expedited manner.
This sets the stage for future clinical use to objectively index
injury severity, in order to assess the risk for PTOA prior to
choosing among treatments intended to forestall it. This, for the
ﬁrst time, will allow investigators to accurately determine the
contribution of injury severity to outcome, and also to control for
it while studying other variables or treatment interventions.
